Computerized gradual balloon inflation: a novel strategy of coronary angioplasty superior to a standard manual approach.
Mechanical trauma caused by PCI is a primary reason for restenosis and subsequent target lesion revascularization (TLR). To minimize this trauma, we developed a computerized angioplasty pressure sensor and inflator device (CAPSID) for gradual inflation. The objective of this prospective randomized study was to examine whether use of CAPSID reduces early and late cardiac events in patients undergoing PCI. Patients undergoing PCI were eligible and randomized to CAPSID or standard balloon inflation (plain old balloon angioplasty). In the CAPSID group, a slow, gradual balloon inflation was performed by a personal computer. Stenting was used in both groups only for suboptimal results. Patients with total occlusions and vein grafts were excluded. Clinical follow-up for major adverse cardiac events (MACE) was performed at 6 and 12 months, with repeat coronary angiography performed for clinical symptoms or positive stress testing. A total of 234 patients completed the study. At 1-year follow-up, the CAPSID group had a significantly lower rate of MACE (21% vs. 37%, P<.005). In patients who underwent angiography, there was a significantly lower rate of restenosis in the CAPSID group (20.2% vs. 35.5%). The reduction in TLR was even more pronounced in the subgroup undergoing stenting (8% vs. 24%; P<.001). We conclude that gradual computerized balloon inflation is more effective than standard manual balloon inflation in reducing adverse coronary events. The combination of CAPSID and subsequent stent deployment was especially effective in reducing TLR.